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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject 
matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

1. Claims 1-5 and 8-9 are rejected under 35 U.S.C. 103(a) over Chou (US Patent 
No. 5, 772,905). 

As to claim 1, Chou discloses a lithography method (col.2, lines 19-21) 
that reads on the process of pressing of a substrate (18) (Fig.lA) wherein the 
substrate is covered with a layer (20) (col.4, lines 10-12) a pressing step in which 
a mold (10) comprising a pattern of recesses and protrusions (16) (Fig.lA) is 
pressed so as to penetrate part of the thickness of the layer (20) (Fig. IB) (col.4. 
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lines 13-19), etcliing using etching pattern defined by the mold pattern 
(Fig.1C)(col.4, lines 26-37), a step involving a curable material such as PMMA 
(20) spun on a silicon wafer (18) (col.4, lines 57-67), the pressing step including 
penetration of the protrusions of the mold(14) into the external sub-layer (20) until 
it comes into contact with protrusions contact the internal sub-layer ((20) (Fig.lC- 
D). 

Chou does not expressly disclose the etching step in which the layer is 
attacked until part of the surface of the substrate have been exposed. One who is 
skilled in the art would expect the stripping or removal of the layer in the process 
of etching by either reactive ion etching or wet etching employed by Chou (col.4, 
lines 33-35). 

As to claim 2, Chou discloses steps that read on the internal sub-level (20) 
being formed in contact with the surface substrate (18) during attacking/etching 
step, the internal sub-layer is removed through the recesses of the external sub- 
layer (14), during the substrate etching step, the substrate is etched through the 
same recesses (Fig. IB, col.4, lines 13-26). 

As to claim 3, Chou discloses the method that the internal sub-layer (20) is 
made of a thermoplastic polymer (col.4, lines 50-51) and the external sub-layer is 
made of softened thin film (col.4, line 45). Chou does not expressly disclose that 
the internal sub-layer and the external sub-layer is the same material. One who is 
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skilled in the art should be able to select same material for both sub-layers that 
are soft using compressing molding of thermoplastic polymers suitable for 
nanoimprint lithography (col.1, lines 61-63). 

As to claim 4, Chou discloses a method that includes the heat treatment 
(curing) at a temperature higher than the curing temperature and the pressing 
step at a pressing temperature higher than the glass transition temperature of the 
external sub-layer (col.4, lines 65-67, col.5, lines 1-8). 

As to claim 5, Chou discloses that the curable material is a polymer 
(PMMA, polymethyl methacrylate)(col.4, lines 57-58). 

As to claim 8, Chou discloses a method so that the internal sub-layer (20) 
(Fig.lA) has a thickness of about 50 nm to about 250 nm, which is slightly higher 
than the thickness claimed by the applicant. One who is skilled in the art at the 
time the invention should be able to adjust the film thickness to optimize 
conditions for lithography (col.3, lines 52-67). 

As to claim 9, Chou discloses a method wherein the thickness of the 
external sub-layer (50-250 nm) (col.4, lines 57-59) and the depth of the pattern 
recesses (col.4. lines 43-45). One who is skilled in the art at the time the 
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invention was made to select these dimensions to optimize the conditions for 
lithography (col.3, lines 52-67). 



Claim Rejections - 35 USC § 103 

2. Claims 6 is rejected under 35 U.S.C. 103(a) over Chou (US Patent No. 5, 
772,905) as applied to claim 1 above, in further view of Pavlinec Journal of 
Polymer Science, Vol.55, (1 995) pages 39-45. 



Chou does not expressly disclose that the polymer can be cross-linked. 
However, Pavlinec discloses that PMMA polymer can be cross-linked by 
chemical reactions (col.1, page 41, paragraph 3). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
select polymer such as PMMA which can be cross-linked because Pavlinec 
illustrates that PMMA can be cross-linked by chemical reactions of linear 
macromolecules with multifunctional compounds (page 41 ). 



Claim Rejections - 35 USC § 103 

3. Claims 7 and 10 are rejected under 35 U.S.C. 103(a) over Chou (US Patent No. 
5, 772,905) as applied to claim 1 above, in further view of Pavlinec Journal of 
Polymer Science, Vol.55, (1995) pages 39-45 and Allen, IBM Journal of 
Research and Technology, Vol.41, No.1/2, (1997) pages 95-102. 
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Chou discloses tlie use of a PMMA forming a resist pattern (col. 3, lines 
34-37) but does not expressly disclose being a positive or a negative resist. 
However, Allen discloses that PMMA forms a positive resist pattern in lithography 
(page 98). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to select PMMA in the lithography because 
Allen illustrates that PMMA forms a 193 nm resist pattern because of their 
excellent optical transparency (page 1997). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Tavkhelidze (US Patent No. 6, 680,214) discloses an 
artificial band gap. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Maki A. Angadi whose telephone number is 
571-272-8213. The examiner can normally be reached on 8 AM to 4.30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nadine G. Norton can be reached on 571-272-1465. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
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PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Maki A Angadi/ 
Examiner, Art Unit 1792 



/Binh X Iran/ 

Primary Examiner, Art Unit 1792 



